Of the 40 behavioural oestrus events, standing behaviour was observed in 50% of events.
Introduction

54
The normal time budget of a Holstein dairy cow fed a total mixed ration (TMR) and in free- 
59
In mammals, oestrus is a behavioural sign that ensures that the female is ready to be mated 60 close to the time of ovulation. Mounting behaviour with standing to be mounted is the definitive 61 sign of oestrus (Roelofs et al., 2010) . However, over the past 30 to 50 years, the incidence of 62 mounting behaviour has decreased from 80% to 50% in dairy cows (Dobson et al., 2008) and 63 over the last 50 years the duration of oestrus in dairy cattle has also declined from 18 to 8 h 64 (Dolecheck et al., 2015) . Oestrus is the period of maximum sexual activity, it has been shown 65 to range from 2-30 h (Hanzen, 2000) . Standing oestrus is often defined as true oestrus, when 66 the cow makes no effort to escape when mounted by other cows and is defined as "the interval 67 between the first and last standing events" (Hurnik et al., 1975) . Other signs of oestrus include 68 mounting of other cows, increased activity and mucus discharge from the vulva (Sveberg et 
72
The cows' normal time budget can be influenced by oestrus (Yaniz et al., 2006) . During 73 oestrus, the activity of dairy cows increases about 2 to 4 times compared to non-oestrus cows 74 (Kiddy, 1977) . In addition, during the period from 72 to 16 h before standing oestrus, dairy cow 
79
During oestrus, the time spent lying by dairy cows decreased as a result of increased 80 activity and restlessness (Jónsson et al., 2011) driven by increased secretion of oestradiol 81 4 (Sumiyoshi et al., 2014) from the developing ovulatory follicle (Allrich, 1994 
Materials and methods
98
The experiment was undertaken between June and August 2016 at the dairy unit of Harper
99
Adams University, Newport, Shropshire, TF10 8NB, UK. The Harper Adams University
100
Research Ethics Committee approved the research protocol. 
102
Thirty Holstein-Friesian cows (parity 2.5 ± 1.1) with initial body weight of 637.0 ± 60.0 kg 103 and daily milk yield of 35.8 ± 1.8 kg/d, were used at Harper Adams University dairy unit. At the 104 start of the study the cows were 29 ± 6.3 days in milk and 2.9 ± 0.28 body condition score assistance. Approximately 65 kg (fresh weight) of a total mixed ration (TMR) (see Table 1 
144
Dry matter intake was calculated as TMR intake (fresh weight; kg/d) x dry matter of TMR. Total
145
daily feeding duration and the number of feeding bouts were also recorded by the RIC system. 
155
Science Ltd., Rodmore Mill Farm, Alvington, Gloucestershire, UK). A cow was considered in 156 oestrus when milk progesterone concentrations were <3 ng/ml for two to three days before a 157 period when progesterone rose to >5 ng/ml for at least 5 days (Isobe et al., 2004) . 
203
The average duration of behavioural oestrus (determined from video recordings) was 9.1 ± (Figure 1, B) . Similarly, the number of lying bouts was reduced 231 during behavioural oestrus but not during silent oestrus as well as there being an interaction 232 between oestrus expression and day (F6,354 = 3.3, P < 0.006) (Figure 1, C) . oestrus. However, DMI was not significantly lower on the day of silent oestrus compared to 239 other days. There was also no interaction between oestrous expression and day (Table 3) . 
242
± 0.12 h/d). Duration of feeding (2.9 ± 0.15 h/d) was also significantly (P < 0.03) reduced 243 during silent oestrus when compared to one day before (3.4 ± 0.2 h/d) and one day after (3.6 244 ± 0.2 h/d) the predicted day of oestrus. There was a tendency for an interaction between 245 oestrous expression and day (F6,354 = 2.1, P = 0.06) effect on feeding duration (Table 3) .
246
The mean number of visits to the RIC feed bin during behavioural oestrus was less (25.3 
Oestrus duration and observed oestrus activity
255
Previously, the duration of standing oestrus in dairy cows has been considered to be 18 h 256 (Valenza et al., 2012) . The average duration of oestrus measured using the video camera in 257 the present study was 9.1 ± 3.1 h. However this was 2 hours longer than the duration reported 
264
However, the duration of oestrous activity in the present study was 3.2 h shorter than that 
266
The present study found that the duration of oestrus determined by activity monitor was 3 h 267 11 longer than that detected by observation. The difference between the duration of oestrus 268 activity in high yielding dairy cows may be due to the disconnection of secondary signs of 
273
In the present study, standing behaviour was observed in 50% of those cows expressing 
318
Alongside the increase in activity, on the day of behavioural oestrus in the present study, 
346
As far as we are aware, the present study is the first to report feeding behaviour during 
402
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Oestrous signs Score
Flehmen 3
Mucous discharge from vulva 3
Cow restlessness 5
Sniffing the vulva of another cow 10
Mounting but not standing 10
Resting the chin on the back of another cow 15
Mounting or attempt to mount other cows 35
Mounting or attempt to mount head side other cows 45 
